M igrant populations around the world have more than doubled in the past 25 years, from 84 million in 1975 to 175 million in the year 2000 (1) . It is estimated that the number of international migrants in 2050 will be close to 230 million (1) . In the past, most immigrants to North America came from Europe. Since 1961, the proportion of Canadian immigrants from Europe has steadily declined from 91% prior to 1961 to 20% between 1991 and 2001. Instead, a larger proportion of immigrants to Canada (59%) have come from Asia in recent years (2) . Accordingly, the 2 largest visible minority groups in Canada are Chinese (from Hong Kong and mainland China) and South Asians (mainly from India and Pakistan). The Canadian population of visible minoritiesdefined as individuals, other than Aboriginals, who are not white (3)-has increased dramatically from 4.7% in 1981 to 13.4% in 2001 (3) , and the proportion is expected to reach 20% by 2016 (4) . Similarly, immigrants are also the fastest growing population segment in the United States (5) . About 25% of US immigrants are from Asian countries (6) .
Mental disorders are prevalent in the general population worldwide (7) (8) (9) (10) . According to the Global Burden of Disease study sponsored by the WHO and the World Bank, mental illness is a significant contributor to the world's burden of disease (11) . By 2020, major depression will be ranked second worldwide among the leading causes of disability (11) and will account for 15% of the global burden of disease (12) . However, there is a paucity of studies on the epidemiology of mental disorders among the Asian populations in North America.
Results from the WHO-WMH studies showed that the 12-month prevalence of mental disorders in China and Japan was significantly lower than in the United States (9, 13) . The 12-month prevalence of mood and anxiety disorders in China was 2.2% and 2.7%, respectively (13) . In the United States, the annual prevalence of mood disorders was 9.5% (8) . The WHO-WMH studies used the same diagnostic instrument, the WMH-CIDI, which is based on the DSM-IV. Although Canada is not part of the WHO-WMH initiative, the CCHS 1.2 used an adapted version of the WMH-CIDI. The 12-month prevalence of major depressive episodes in the CCHS 1.2 was 4.8% (10) . Direct comparisons among these studies (9, 10, 13) cannot draw definitive conclusions regarding differences in the prevalence of mental disorders in different countries. Although these studies (9, 10, 13) used the WMH-CIDI, the samples were from different regions and the study populations were different. There is a paucity of studies examining ethnic differences in the prevalence of mental disorders among individuals living in North America, as well as whether any observed ethic difference is due to the confounding effects of demographic and socioeconomic characteristics. Such studies can provide valuable evidence about how global migration may affect the mental health of immigrants.
Given the fact that many Asian immigrants face challenges regarding language, employment, and acculturation, it is possible that Asian immigrants in North America are more likely to have mental health problems, compared with individuals in their native countries. In the CAPES study conducted in Los Angeles, the 12-month prevalence of major depression among Chinese immigrants in the United States was 3.4% (14) , which was relatively higher than in a study conducted in China (13) . Whether Asian individuals living in Canada differ from their counterparts in their native countries in terms of prevalence of mental disorders is unknown. It should be noted that CAPES was conducted more than 10 years ago (1993 to 1994). The diagnoses in CAPES were made on the basis of DSM-III-R criteria, and participants from other ethnic groups were not included in the study (14) .
The objectives of this study were, first, to estimate and compare the lifetime and 12-month prevalence of mood disorders, anxiety disorders, and substance dependence among white, Chinese, and other Asian populations in Canada and, second, to identify and compare the demographic and socioeconomic correlates of mental disorders among these groups.
Methods

Study Population and Design
To achieve the objectives of this study, we used data from the CCHS 1.2. The background and methodology of the CCHS 1.2 are described in detail by Gravel and Beland (15) . Briefly, the CCHS 1.2 was the first national mental health survey conducted by Statistics Canada. Between 2002 and 2003, the federal statistics agency targeted individuals aged 15 years and older who were living in private dwellings in the 10 provinces. Excluded from the survey were residents of the 3 territories, individuals living on First Nation reserves or Crown lands, individuals living in institutions, full-time members of the Canadian Armed Forces, and residents of certain remote regions (15) . The response rate for the CCHS 1.2 was 77% at the national level (15) . Unfortunately, the ethnic distribution among nonrespondents is not known.
Participants included in this analysis were white (n = 33 399), other Asian (n = 1113), and Chinese (n = 733). The classification of these ethnic groups was based on participants' self-report regarding their cultural and ethnic backgrounds. Other Asian respondents included those from the following countries: India, Pakistan, Sri Lanka, Philippines, Cambodia, Indonesia, Laos, Vietnam, Korea, Japan, Afghanistan, and Iran. Among the Chinese respondents, 84.5% were immigrants. Among other Asian participants, 86% were immigrants. Less than 10% of white respondents were immigrants.
Psychiatric Measures
In the CCHS 1.2, mental disorders were assessed with an adapted version of the WMH-CIDI that was based on the DSM-IV criteria (16) . The disorders included were major depressive episodes, mania, panic disorder, illicit drug dependence, social phobia, and agoraphobia that occurred in the participant's lifetime (except for illicit drug dependence) and in the 12 months prior to the study. Alcohol dependence in the 12 months prior to the study was assessed with the CIDI-SF, which was based on the DSM-III-R criteria. The sensitivity and specificity of the CIDI-SF for alcohol dependence were 93.6% and 96.2%, respectively (17) .
Demographic and Socioeconomic Variables
Sociodemographic variables in the CCHS 1.2 were sex (men compared with women), age (15 to 24, 25 to 44, and 45 years or older), marital status (married or unmarried), educational level (13 years of education or less, compared with more than 13 years), employment status (employed or unemployed), type of dwelling (own house or rented house), and language (either English or French, compared with either English or French and other language). The CCHS 1.2 categorized family income into 5 levels based on total family income and the number of individuals in the household. In this analysis, the 5 levels were grouped into 2 categories. The first category comprised low annual family incomes ( < $15 000 for 1 or 2 individuals, $10 000 to $14 999 for 3 or 4 individuals, and $15 000 to $29 999 for 5 or more individuals); the second category comprised both middle annual family incomes ($15 000 to $29 999 for 1 or 2 individuals, $20 000 to $39 999 for 3 or 4 individuals, and $30 000 to $59 999 for 5 or more individuals) and high annual family incomes ($30 000 to $59 999 for 1 or 2 individuals, $40 000 to $79 999 for 3 or 4 individuals, and $60 000 for 5 or more individuals).
Psychosocial and Clinical Variables
Psychosocial variables in the CCHS 1.2 included self-reported life satisfaction (good to excellent compared with fair to poor), perceived physical health (good to excellent compared with fair to poor), perceived mental health (good to excellent compared with fair to poor), and psychological distress. To measure psychological distress, the CCHS 1.2 employed the K10, a nonspecific psychological distress scale developed and validated by Kessler and colleagues (18, 19) . The total score of the K10 scale is 40, with a higher score indicating a higher level of psychological distress.
The CCHS 1.2 interview included a list of 36 chronic medical conditions. All chronic conditions were probed with this question: "Now I'd like to ask about certain chronic health conditions that have lasted 6 months or more and have been diagnosed by a health professional; do you have [specific condition]?" Long-term general medical conditions were dichotomized as 0 compared with 1+ long-term medical conditions, excluding schizophrenia, other psychosis, obsessive-compulsive disorder, dysthymia, posttraumatic stress disorder, autism, anorexia or bulimia, and learning disability. The CCHS 1.2 also collected information about disabilities in the 2 weeks prior to the interview. Specifically, the participants were asked 2 questions: "During the past 14 days, did you stay in bed at all because of illness or injuries, including any nights spent as a patient in a hospital?" and "During those 14 days, were there any days that you cut down on things because of illness or injuries?" An answer of "yes" to either question was defined as the presence of disability.
Analyses
The lifetime and the 12-month prevalence of mental and substance use-related disorders in white, Chinese, and other Asian participants were estimated according to CCHS 1.2 data. Within each group, the 12-month prevalence of depressive and (or) anxiety disorders was also estimated on the basis of demographic, socioeconomic, and clinical characteristics. With white participants as the reference group, we used logistic regression modelling to examine ethnic differences in the prevalence of mental disorders, controlling for the effects of demographic and socioeconomic variables. Because the CCHS 1.2 used a complex study design, sampling weights provided by Statistics Canada were used to estimate the proportions of disorders, accounting for the uneven sampling probability and for nonresponse. We used bootstrap procedures to calculate accurate 95%CIs with the bootstrap weights developed for the CCHS 1.2 data, accounting for the design effects. We used STATA 8.0 (College Station [TX]: Stata Corporation; 2003) to conduct our analysis.
Results
Demographic, Socioeconomic, and Clinical Characteristics
The demographic, socioeconomic, and clinical characteristics of each group are presented in Table 1 . Except for marital status and sex, white participants differed from the other groups in many of the selected variables, although other Asian and white participants did not differ in perceived psychological distress and physical and mental health. The white participants tended to be older and have more years of education than the Chinese participants, whereas the Chinese subjects were more likely than white participants to report low family income, unemployment, living in a rented dwelling, fair to poor life satisfaction, or fair to poor physical and mental health. The white participants were more likely to report long-term general medical conditions than the Chinese and other Asian participants.
Lifetime and 12-Month Prevalence of Mental and Substance Use-Related Disorders
As shown in Table 2 , the lifetime prevalence of mood and anxiety disorders among white participants was higher than in the Chinese and other Asian groups. The lifetime prevalence of manic episodes among the white and other Asian participants was similar (2.4%). The lifetime prevalence of mental disorders in Chinese subjects appeared to be lower than the prevalence in other Asian participants; however, the 95%CIs associated with the estimates overlapped with each other.
The 12-month prevalence of substance dependence and mood and anxiety disorders in the white group was higher than in the Chinese group. The prevalence of any mental disorder, and any mood disorder in the white group might be higher than in the other Asian group because of overlapping 95% CIs. These 2 groups did not differ in the 12-month prevalence of other mental disorders (any depressive and anxiety disorder, major depressive episodes, major depressive disorders, any anxiety disorder, and social phobia). The Chinese participants were less likely to have had any mental disorder than were other Asian participants. Although the prevalence of any depressive and anxiety disorder, major depressive episodes, or any anxiety disorder in the Chinese participants appeared to be lower than those in the other Asian group, the 95%CIs of the prevalence rates overlapped.
Twelve-month Prevalence of Mood and (or) Anxiety Disorders by Selected Variables
We estimated the prevalence of depressive and (or) anxiety disorders by selected demographic, socioeconomic, and clinical characteristics (Table 3 ). Owing to the smaller number of Chinese participants in the stratified analysis, the Chinese group was merged into the other Asian group to form a category comprising all Asian participants. The percentage was weighted.
SE = standard error
As shown in Table 3 , individuals were more likely to have had mental disorders, irrespective of their ethnic backgrounds, if they reported fair to poor life satisfaction or fair to poor physical health. White participants were more likely to have had mental disorders in the past 12 months if they were women, had one or more long-term general medical conditions, were in the young age group, or lived in a rented dwelling. However, these results were not found in the other Asian and all-Asian groups. Among white participants, being able to speak another language in addition to either English or French was not associated with having had a mental disorder. In the 2 Asian groups, participants who could speak only English or French appeared to be more likely to have had a mental disorder when compared with those who could speak their native languages.
Using logistic regression modelling, we examined whether the Chinese, other Asian, and all-Asian participants were less likely than the white participants to have had mood and (or) anxiety disorders in the past 12 months, controlling for the effects of demographic and socioeconomic variables. We found that white participants were more likely to have had mood and (or) anxiety disorders in the past 12 months, compared with the Chinese (OR 2.9; 95%CI, 1.7 to 5.0) and all-Asian participants (OR 1.7; 95%CI, 1.1 to 2.6). The white and other Asian participants did not differ in the prevalence of mood and (or) anxiety disorders (OR 1.4; 95%CI, 0.84 to 2.4).
Discussion
The CCHS 1.2 data showed that the lifetime prevalence of mental and substance use-related disorders in the white group was higher than in the Asian participants living in Canada. The white individuals were more likely than the Chinese participants to have had depressive and anxiety disorders in the past 12 months. Multivariate analysis found that the white and other Asian participants did not differ in the 12-month prevalence of depressive and anxiety disorders. The 12-month prevalence of any mental disorder in the Chinese group was lower than in the other Asian group. This suggests that, across the Asian populations, the prevalence of mental disorders may vary by ethnic origin. Such variations might be due to factors related to their unique cultural backgrounds. These results Included other Asian and Chinese participants; c The percentage was weighted highlight the fact that, in mental health research examining ethnic differences, detailed analyses of cultural backgrounds are needed. Combining populations from different Asian countries may conceal important regional and cultural differences.
One important finding of this analysis was that, compared with the study conducted in China (13) , Chinese participants in the CCHS 1.2 had a similar 12-month prevalence of mood disorders (2.3% and 2.0%, respectively). The CCHS 1.2 data revealed a relatively lower prevalence of any anxiety disorder than the Chinese study (1.7% and 2.7%, respectively) (13) . However, the study conducted in China assessed 7 different anxiety disorders; in the CCHS 1.2, only 3 were measured (panic disorder, social phobia, and agoraphobia). If data regarding the 7 anxiety disorders had been collected in the CCHS 1.2, the estimate of the prevalence of anxiety disorders might be similar to that in the Chinese study. The lifetime and 12-month prevalence of major depressive episodes in the CCHS 1.2 were relatively lower than in the CAPES study (14) (lifetime 4.6% and 6.9%, respectively; 12-month 2.2% and 3.4%, respectively). The differences between the Chinese living in Canada and the Chinese Americans in the lifetime and 12-month prevalence of major depressive episodes may be due to the fact that the CCHS 1.2 used the WMH-CIDI based on the DSM-IV criteria, whereas CAPES used the CIDI based on the DSM-III-R criteria. No differences were observed in age and sex distributions of the samples in the CCHS 1.2, in CAPES (14) , or in the study conducted in China (13) . The 95%CIs of the prevalence estimates in CAPES were not reported. It is possible that the prevalence of mental disorders among the Chinese Americans and the Chinese individuals living in Canada are similar at the population level.
There may be many explanations for the low prevalence of mental and substance use-related disorders in the Chinese and other Asian populations. Asian immigrants face numerous challenges in the new society; the lower prevalence of mental disorders may be an indication of better internal control. A qualitative study conducted in Canada suggested that, despite the systemic barriers faced by immigrants and their families, they generally had a strong determination to succeed and to achieve their education and career goals in their new country of residence (20) . It is possible that the mental health status of immigrant groups may change in relation to the length of stay following immigration; however, the CCHS 1.2 data are not sufficient to examine this by immigration status and length of stay because of the small sample size.
In the CCHS 1.2, over 85% of the Asian participants and less than 10% of the white participants were immigrants. Given that the Chinese participants had a prevalence of mental disorders similar to that found in China, a "healthy immigrant" effect might not make a significant impact on the results of this study. Although the Chinese and other Asian participants had lower prevalence rates of mental and substance use-related disorders than the white participants, it does not necessarily mean that the Chinese and other Asians had better mental health. The CCHS 1.2 showed that the proportion of self-rated fair to poor mental health in the Chinese participants was higher than in the white participants (41.0% and 31.3%, respectively); the proportion of self-rated fair to poor mental health in other Asians did not differ from the white participants (31.0% and 31.3%, respectively). Perhaps, many participants in the Chinese and other Asians groups had subthreshold mental disorders that did not meet the full criteria of mental disorders. Future studies are needed to investigate this possibility and to examine disability and mental health service use in Asian individuals with mental disorders or subthreshold disorders.
The Asian groups differed from the white group in several correlates of mental disorders. Studies conducted in developed countries have consistently shown that women and young individuals are more likely to have depressive and anxiety disorders than men and older individuals. The CCHS 1.2 data revealed no age and sex differences in the 12-month prevalence of depressive and anxiety disorders in the Chinese and other Asian participants; similar findings were reported in the Chinese study (13) . Although the CCHS 1.2 data suggested a possible correlation between increasing age and a decreased prevalence of depressive and anxiety disorders in the Chinese and other Asian groups, this could not be confirmed because of the small sample size. The point estimates indicated that Chinese and other Asian participants with a low family income were more likely to have had mental disorders than those with higher incomes, although the 95%CIs associated with these estimates were largely overlapped.
Studies conducted in developed countries have shown that mental and physical disorders are highly comorbid (21) (22) (23) (24) .
In the CCHS 1.2, having one or more long-term general medical condition was not related to mental disorders in the Chinese and other Asian participants. Given the fact that this analysis was a descriptive study, there were no straightforward explanations for this particular finding. More studies are needed to replicate this finding and to identify biological, clinical, and psychosocial factors, which may explain the differences.
This study had several limitations. The data were used to provide descriptive information about the prevalence and correlates of mental disorders in different ethnic groups; thus, causal relations between the selected variables and mental disorders could not be established. Further, the CCHS 1.2 relied on self-report. Therefore, recall and report biases were a possibility. Finally, although the CCHS 1.2 was one of the largest studies in terms of the Asian population sample size, the number of Asian participants was not sufficiently large. This prevented us from conducting more advanced analyses.
Conclusions
In spite of its limitations, the CCHS 1.2 was one of the largest mental health surveys conducted with a sophisticated diagnostic instrument. Thus the estimates provided in the CCHS 1.2 analysis have a higher degree of validity and accuracy.
Using data from the same study, we made direct comparisons among white, Chinese, and other Asian participants who were living in Canada. We found that the prevalence of mental disorders in Chinese and other Asian participants was lower than in white participants. There was no evidence that the Chinese participants were more likely to have had a mental disorder than their counterparts in China. Future studies need to focus on subthreshold mental disorders in the Asian populations and delineate the mechanisms underlying ethnic differences in mental disorders with regard to sex, age, and general medical conditions.
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Résumé : L'épidémiologie des troubles mentaux et de l'utilisation de substance -les troubles reliés chez les populations blanches, chinoises et autres asiatiques au Canada
Objectifs : Les objectifs de cette étude étaient d'estimer la prévalence à vie et de 12 mois des troubles de l'humeur, des troubles anxieux et de la toxicomanie chez les populations blanches, chinoises et autres asiatiques au Canada, et d'identifier les corrélats des troubles mentaux chez ces groupes ethniques.
Méthodes : Nous avons utilisé les données de l'Enquête sur la santé dans les collectivités canadiennes : santé mentale et bien-être (ESCC 1.2). L'entrevue diagnostique composite internationale de l'OMS a servi à évaluer les troubles mentaux diagnostiqués d'après les critères du DSM-IV. Nous avons inclus des sujets qui étaient blancs (n = 33 399), chinois (n = 733), ou issus d'autres populations asiatiques (n = 1 113). La prévalence à vie et de 12 mois des troubles mentaux était estimée selon le groupe ethnique.
Résultats : La prévalence à vie et de 12 mois des troubles mentaux chez les participants chinois était plus faible que les taux de prévalence chez les participants blancs. Les autres participants asiatiques étaient moins susceptibles que les Blancs d'avoir souffert de troubles de l'humeur ou anxieux dans leur vie. La prévalence de 12 mois de tout trouble mental chez les participants chinois était plus faible que chez les autres participants asiatiques. Cependant, la proportion de participants chinois dont la santé mentale était perçue de bonne à mauvaise était plus élevée que chez les autres participants asiatiques ou blancs.
Conclusions :
La prévalence des troubles mentaux chez les personnes chinoises vivant au Canada ressemble à celle de la population en Chine. La prévalence des troubles mentaux chez les populations asiatiques peut varier selon les régions. Il faut d'autre recherche pour examiner les troubles mentaux infraliminaires chez les populations asiatiques ainsi que les différences ethniques des troubles mentaux relativement au sexe, à l'âge, et aux conditions cliniques.
